Molecular characterization of a pea beta-1,3-glucanase induced by Fusarium solani and chitosan challenge.
beta-glucanases are prominent proteins in pea endocarp tissue responding to fungal infection. We have cloned and sequenced a partial pea cDNA clone, pPIG312, corresponding to a beta-1,3-glucanase in pea pods challenged with the incompatible pathogen Fusarium solani f. sp. phaseoli. The insert from the partial pea cDNA was used to probe a genomic library derived from pea leaves of the same cultivar. One of the genomic clones, pPIG4-3, contained the complete coding sequence for a mature beta-1,3-glucanase protein. The predicted amino acid sequence of the pea beta-1,3-glucanase has 78% identity to bean beta-1,3-glucanase, 62% and 60% to two tobacco beta-1,3-glucanases, 57% to soybean beta-1,3-glucanase, 51% to barley beta-1,3-glucanase, and 48% to barley beta-1,3-1,4-glucanase. Genomic Southern analysis indicates that the pea genome contains only one beta-1,3-glucanase gene corresponding to the probe used in this study. Accumulation of beta-1,3-glucanase mRNA homologous with the pPIG312 probe was detected in pea pods within 4 to 8 h after challenge with F. solani f. sp. phaseoli, f. sp. pisi, a compatible strain, or the elicitor, chitosan. In the incompatible reaction, mRNA accumulation remained high for 48h, whereas it rapidly decreased in the compatible reaction. After fungal inoculation of whole pea seedlings, the enhanced mRNA accumulation occurred mainly in the basal region (lower stem and root). This beta-1,3-glucanase mRNA was constitutively expressed in the roots of pea seedlings.(ABSTRACT TRUNCATED AT 250 WORDS)